CHILDHOOD ASTHMA 


Asthma is an obstructive disease of the pulmonary airways 
resulting from spasm of airway muscle, increased mucus secretion, 
and inflammation. 1 Asthma is the most common chronic disease of 
childhood and it affects about 10% of school-aged children.^ One 
author reports that, in the United States, asthma and wheezing 
are among the ten most frequent reasons for visits to the 
pediatrician, accounting for 2.2 million ambulatory-care visits 
per year. J 


Approximately 30% of asthmatic children will have their 

first symptoms before they are five years of age, and at least half 

of asthmatic children cease having attacks when they become adults. 

Symptoms of bronchial asthma include recurrent cough, wheezing, or 

shortness of breath, especially after exercise or during the night. 

The first attack may occur at any age, but physicians recommend 

waiting until three episodes have occurred within a year to avoid 

a child with an acute lower respiratory tract infection being 

labelled "asthmatic." In most asthmatic children, there are no 

symptoms or abnormal signs between acute attacks, and lung function 
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tests, unless performed after exercise, are normal. 


Most physicians appear to agree that there is not a 
standard clinical definition of asthma. Also, many factors are 
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reportedly associated with the development of asthma or the 
exacerbation of pre-existing asthma in children. Therefore, it is 
often hard' to determine the underlying cause of a specific case of 
asthma in a child. Some authors support the importance of a genetic 
component while other authors stress environmental, social and 
familial factors as most important. For example, regarding diet, 
one author writes: 


The importance of food in precipitating attacks 
and the value of exclusion diets in preventing 
symptoms are controversial. Recent studies 
suggest that the following items have 
precipitated symptoms in specific children: 
orange and lemon squash, fried foods, nuts, 
and drinks containing ice or carbon dioxide .* 


Inner City Children 

The epidemiologic literature available on the prevalence 
of asthma in inner-city children provides an excellent example of 
the diversity of theories on the etiology of asthma. Several 
studies have reported that asthma is on the increase in the United 
States among minority and inner-city children. However, at least 
one author disagrees: 


These results indicate that the estimated 
prevalence of asthma among children in the 
United States increased by almost 40%, and 
that although the increase occurred exclusively 
among white children, the prevalence of asthma 
still remains higher in black children than in 
white children. There was no support for 
increasing asthma severity and functional impact 
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among either black or white children with asthma 
in 1988 compared with 1981. These findings 
provide no evidence to support the beliefs 
that asthma prevalence is increasing largely 
among black children or that the severity of 
asthma among mgst children in the United States 
is increasing. 


The same authors, in another study, report that "we 

conclude that black and poor children in the United States do have 

higher rates of asthma" but that "social and environmental factors 

exert substantial influences on rates of asthma" and "much of the 

racial and economic disparity in prevalence can be accounted for 

by a variety of social and environmental characteristics [including 

poverty status, maternal smoking, large family size, smaller size 
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of home, low birth weight, and maternal age]." Other authors 
agree. For example, one group of authors writes: 


The second National Health and Nutrition 
Examination Survey (NHANES II] of the National 
Center for Health Statistics found that asthma 
prevalence rates are significantly higher for 
black than for white children and for boys 
than for girls, regardless of whether the 
definition is (1) ever having asthma diagnosed 
by a physician, (2) currently having asthma 
diagnosed by a physician, (3) wheezing within 
the past 12 months, (4) ever having been 
diagnosed with asthma plus wheezing, or (5^ 
currently diagnosed with asthma plus wheezing. 


The authors report that there are many differences in 
the living conditions of high-income and low-income children.^ One 
important factor they mention is a lack of access to health care. 
The authors report that the "stresses of inner-city living are 
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likely to increase psychosocial risk factors for asthma." They 
write: 


Stresses of inner-city living are not confined 
to parents. Many children have symptoms of 
anxiety, aggression,, and depression. In the 
teen years, peer pressure to deal drugs or 
join gangs can be enormous. At least 1 study 
has found that aggression, anxiety, and 
depression are risk-factors for asthma 
mortality. 


Another group of authors has reported that "family 
dysfunction has been related to asthma morbidity and mortality." 6 
They also report the following regarding the possible impact of 
the physical environment of the inner city: 


Crowding, a characteristic of inner-city living, 
may increase susceptibility to respiratory 
infections. In one study of poor and middle 
class pediatric asthma patients in New York 
City, though there was no difference in reported 
mean family size, poorer patients resided in 
fewer rooms. Persistent abnormalities in 
pulmonary function and a tendency to increased 
asthma have been associated with respiratory 
syncytial virus infection, whose transmission 
is likely to be enhanced when susceptible 
children are crowded together. 

In addition to crowding, there are many other 
unstudied aspects of the physical environment 
of the inner city which may contribute to asthma 
morbidity. For example, much of the housing 
stock of the inner city is deteriorating. 
Leaks and faulty functioning boilers may lead 
to increased exposures to indoor air pollution 
including any of the known irritant gases or 
to aeroallergens such as roach, mite, cat, and 
molds, that are believed to trigger asthma 
attacks. 
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Increased crime, violence, noise pollution, 
and lack of safe transportation are a few of 
the many unique aspects of the physical 
environment of the inner city that have an 
important effect on day to day life. They 
also may have a critical impact on asthma 
management at home, through increased maternal 
and family distress, or in relation to the 
health care system, by posing barriers to 
seeking care. These factors have not been 
studied. 


Psychological Factors/Stress 

One author writes the following regarding the importance 
of psychological factors: 


The importance of psychological factors in 
inducing attacks of asthma is difficult to 
assess, though stresses caused by absence from 
school, disruption of the family, and 
conflicting advice art inevitable in the 
severely affected child. 


The potential importance of psychological factors in 

childhood asthma is recognized by several pediatric medicine 
7 —8 

textbooks. The Nelson Textbook of Pediatrics states that "asthma 

is influenced to a considerable extent by emotional factors, and 
emotional incidents are important precipitants of symptoms in many 
children and adults."' The National Medical Series for Independent 
Study: Pediatrics textbook states that "Emotions play a major 

role in asthma" and that emotions "can trigger attacks; also 

g 

symptoms are frequently exacerbated by laughing or crying." 
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Another author writes that "in general, psychologic 

factors are not the cause of the child's asthma but can be 
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responsible for some exacerbations." 

One study of asthma mortality in children reported that 
psychosocial factors may contribute to the mismanagement of asthma. 
For example, in a study of characteristics of 21 children who died 
from'asthma, disregard of symptoms, inadequate self care, conflict, 
depression, family dysfunction, and marital conflict reportedly 
appeared: to have an effect on the management of the child's 
asthma. 

Dust Mites/House Dust/Grass Pollens 

Other environmental factors are also reported to 
potentially play a role in childhood asthma. House dust, house 
dust mites, and grass pollens produce the highest incidence of 
positive skin reactivity tests in children with bronchial asthma. 2 

A 1992 study titled "Risk Factors for Asthma in Inner City 
Children” concluded: 

The results show that black children in inner 
city Atlanta are exposed to high levels of 
mite and cockroach allergens and that a high 
proportion of the children with asthma are 
sensitized to these allergens; the combination 
of sensitization and exposure is a major risk 
factor for asthma in this population. 
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The authors report that "our results support the findings 
cf previous studies indicating a correlation between more than 
threshold levels of dust mite and cockroach allergens at home and 
asthma in children who are sensitized to one or both of those 
allergens" and that "data from outside the United States show that 
a reduction in the symptoms of asthma occurred when dust mite 
allergen levels were significantly lowered. 1,11 

In a Letter to the Editor, Dr. David Moyer draws attention 
to the lack of reported data cn ETS in the Call et al. study. 12 In 
the response from Call, it is srated that "our data do nor support 
a major role of ETS in causing asthma in children more than 5 years 
of age, and we are not convinced by the published data from other 
groups that active or passive smoking is an important risk factor 
for acute exacerbations of asthma in this group." 13 

Parental Smoking 

The data on parental smoking and asthma in children are 
inconclusive. While several studies report an association between 
asthma and parental smoking, 14-31 others do not. 32-39 The 
epidemiologic studies are inconsistent in several aspects, including 
data collection methods, the definition of asthma, and the method 
of estimating exposure to ETS. 
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The majority of the epidemiological studies of parental 
smoking: and childhood asthma utilize questionnaires to estimate a 
child's exposure to ETS.. However, there are several studies (most 
of which are fairly recent) that measure cotinine levels in bodily 
fluids to estimate a child's exposure. 22 ' 25 ' 31 These studies report 
a statistically significant association between parental smoking and : 
asthma in children. However, there are several problems with the 
use of cotinine levels to estimate ETS exposure. 

While some reports may suggest that cotinine is a reliable 

marker for total exposure to ETS, many others do not for a variety 

of reasons. 40 49 For example, it has been reported that individuals 

metabolize nicotine in different ways at different times a.nd ; that 

elimination rates for cotinine vary among individuals. In addition, 

recent research indicates that diet may contribute to levels of 

nicotine and cotinine found in the body, thereby interfering with 

reported exposure levels from nicotine in ambient air. 50 Scientists 

have also noted that different methods of analysis may influence 

final recorded levels of cotinine. 51 Finally, it has been observed 

that because nicotine is largely present in the gas-phase of ETS, 

measurement levels of its metabolite, cotinine, do not reflect 

exposures to other constituents present, for example, in the 

4 2 

particulate phase of ETS. 
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There is at least cne group of researchers that has 

performed clinical studies of the possible association between 

exposure to ETS and exacerbation of asthma in children. In 1990, 

German researchers Oldigs et al., reported that exposing children 

with bronchial asthma to cigarette smoke sufficient to reach a 

level of 2 0 parts per million (ppm) carbon monoxide for one hour 

did not affect their lung function or bronchial responsiveness. 36 

3 8 

These authors have reported similar data in subsequent studies. 

Other authors, utilizing questionnaires to estimate 
exposure, have reported similar findings. In 1990, Charles Sherman 
and his co-investigators reported that neither paternal nor maternal 
smoking "bore an apparent relation to the development of asthma" 
in a sample of children, aged 5 to 9, enrolled in public and 
parochial schools in East Boston, Massachusetts in 1974. 37 

In 1992, Martinez et al. reported that childhood asthma 

was associated with maternal smoking in children whose mothers had 

52 

12 or fewer years of education. However, they reported that there 
was no association between maternal smoking and asthma in children 
of mothers with more than 12 years of education. While not 
suggested by the authors of this study, these data could be 
interpreted as providing support for the theory that socioeconomic [• 

differences are important confounders in studies of parental smoking 
and childhood asthma. 
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A British researcher, Strachan, has implicated damp 

housing as a potential factor in the development of childhood 
53 

asthma. After controlling for the possible influence of housing 
tenure, number of people per room, number of smokers in the 
household, and gas cooking, he reported that the relationship 
between' damp housing and childhood asthma in his study population 
remained "highly significant." 

Another group of authors, Horwood et al., reported that 

parental smoking habits were not significantly associated with the 

3 4 

development of asthma in a birth cohort of New Zealand children. 
The authors concluded that "asthma in early childhood appeared to 
be inherited to some extent, its age of expression was related to 
the child's sex, and it had a complex interaction with other forms 
of allergic disease." 

In another study of New Zealand children, Mitchell et 

al. reported that the following factors appeared to be precipitating 

factors for asthma attacks: l) weather (70%); 2) infection (61%); 

3) stress or excitement (25%) ; 4)i dust (24%) ; 5) pollen (17%); 6) 

food (13%): 7) running out: of medicines (11%) ; 8) animals (10%); 

54 

and 9) exercise (4%). A "miscellaneous agents" category, 

including passive smoking, noncompliance, etc., was reported to 
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tie associated with the precipitation of asthma attacks in only four 
percent of patients. 

In summary, there are many potential confounding variables 
which should be controlled for in any study which purports to show 
a relationship between parental smoking and childhood asthma. In 
an article which argues against parental smoking, the author 
concedes, "the relative risk or odds ratio in the larger studies 
which controlled to some degree for confounding has been modest, 
of the order of 1.5" and that confounding "is a consideration 
wherever the measure of effect is modest." 53 
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